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1 

e omoarec* k Mewujoo6p»6orxe, 



> (uu oopafioncii OTBtpcndt b Tpy- 
6ax n utmet Gun HcnanaaoBaso up* okojto- 
TWMoi oCpaOorKO rouwnapw^ecxKX oraepcnrt 
ipy6 jou mnpo-nHeBMO- ■ mamnsaxx octa- 
ne* MOTOAOM nB<J»OpMlIOIOHHOre npOTWTOMOU 
(flOpHOMJOM). 

Hjbocmm iwcrpyMtHT /yw pmanrm TpyO, co- 
AepxunHfl CTynenmryw onpaaxy c nanpeceo- 
BaHMMMM tu nee ae^opMHpywnHMH kotoibmh. ( 
b* ocb onpMKR BNnoiraeia munoutpirocxaa 
pBCTOwa, b cnncax onpiBKB - pan»n»H»re 
onepcnm. Ht Toptax xonen - pwnuiMue 
naski. coo6mnomnocji c oTBepcnuMB onptxKX. 
HncrpyMCHT cxa6xeH chctcmor nonani paCo*** 
JKNOKOCTM b o6pa3ouaHHwe oiBepcnotMH x nasi- • 

MX KUUJIbl ItJ. 

PnaeniiTeiaHoS cmsskoh Mexcny noBepxHocmo 
rpyfoi ■ paobuiMW kohmumm npH pa6oie 3TO- 
ro itncrpyMtHra frenneTCH napoBoit cjioh, o5- 
p«3yjDUiXMCB b peiymTaje Harpesa paobieH 
xuwxiKTM b nonociH HHCTpyMCKTa no xeMne- 
pjiypw irapoofiparoaaHHn. oh paftorarr tojiuco 



mo npeoBapHiejimo HarpeioMy flo TewnepaTypN 
ropjrrro netpopMHpoBarew Meruwa ipyfiM. 

HeaoctaTKOM, noro HHCTpyMema sanaacx 
to, <no fljw nonroroBKH k pa Bene oh Tpe6y- 
ei sapjuooi paJkwefi xjudcoctiio nonocm h 
npettBip»rrem»Hofl pa3fla<w 3axonw>ro kohm 
TpyCbU Ha bmxojw H3 TpyCw nocne oicoina- 
toM npouecca pa3fla«oi imcrpyMeHT Hirpoaeica 
fl o teMnepaiypw buiuc napoo6pa30Barow pa6o- 
<kA jowkoctii, <rto bmsubsct onpeneneHHbie 
' neynoocTM np* iKciuiyataiDm. ToiHocTb o6pa- 
6onoi OTBepcTRfl tikhm mcipyMeHTOM hcbm- 

COKM. 

lien* lOoOpcieiow - noBWiuerote tcaieirrea 
oOpaooTKH. 

5 noCTMJltHHflJI D(m noCTHTaeTC* TeM, fTO H> 

BecTHMM HncrpyMCHT, conepataiunfl nonyw on- 
paBKy c HacaxeHHbiMH Ha Hte ne<popMnpyi» 

lUHMK 3JieMeHT8MH, B CTCHKaX KOTOpoii BMHOn- 

HtHN pajwajibHwe oTBepcnM, a Ha Topuax 
ne<popMnpyioiuHX 3neMeHioB. o6paiueHiibix oohh 
k npyroMy, - panHam>Hwe naski. a laKxe no- 
totohk pa6oq«H jkhakocth buih nonawH ce B 
oepa30B8HHMe orBepcTWiMH m naMMK Kaiianu. 
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3 050878 
CHalixeH CMOHTwpouainmM b pacroiKe onpaB- 
kh c B03MO)Kwocn.io occBoro nepeMiuiemw no- 
jium unoKOM c nopumeM, Ka napy*cHofi no- 
BepxHocm Koroporo BbrnomieHa Konmena* npo- 
Toixa, cocBHneHH3Ji c nonocibio iirroKa h c 
oakum H3 paoHirrbHhix oiBepcnrii onpaBKH, a 
nonocTi unoKa cotronieHa c hciotomkom pa6o- 
%H JWWKOCTH, B KaWCTBe KOTOpOH Hcnonbso- 
'Bana CMasMBawuiaji acROKOCTb. 



.lOR - 1000 1100 MKM. npH UBH5KC- 

mm KHCtpywcHTa biihd npH ncvixoae k Bcpx- 
HeMy lopuy saroioBKH 5 b uftok nocrynaet 
CMa3ouia* *HflKOCTi> (Mac/io KHnycipnajitHoe 
20-30), Koropaji HanpaBrweTOi iepe3 paaHamr 
itbie OTBepcTHn b onpaBKe k paimanbHWM na- 
3aM Ha Topuax nepBoro aeipopMHpyiomero 
sneMewfa. flpH nocnenyromeM nBHxceKHH HHCTpy- 
MCHTa BHH3, unoK nepeMemaeTca BBepx h 



«a CMaauBaiouiaji aouucocn.. * 

lla qeprc^c noxa3aH o6uihh bha npexuiarae- , 0 nocnenoeaienbHo pacnppi.«i CMa 3 oHHyK *h* 
* k-octi, k ne*oDMHPViouwM sneMeHiaM. UpH o& 



Moro HHCTpyMema, paspes. 

. HHCipyMem conepacirr KopnyoonpaBKy 1, no 

och onpaBKH Bbmo.ineHO woiHHnpOTecKoe ot- 
Btpcnie c pasMctiicHHMM b HeM nonBiwon.iM 

*3ncMCHTOM - nojiwM unoKOM 2 c nopiuneM, 
BbmomteiiHbiM wouho co iutokom. Ha nopm- 
ne BbmomieHa KomueBaji npoTowa e, coe/w- 
iieiinaH c nonocrbjo ^ nnoKa. B cTeiocax ort- 
paBKH npenycMOTpcHM pajmajiwibie OTsepcnw 
a aim nonBona cMa30W0H jkhukocih k nasaM 
6 iu lopuax fl£<popMnpywmHx sneMCHTOB 3. 
LJroK, ycTajiOBneHHbiH c B03Mo*HOcn>K> bo> 
BpaTOonocrynaTCJibHoro roHwemw b ikwiocth 
onpaBKH oniocHTejibHO panHajiMtux OTBepcnoi 
b citincax, npcnenoBaTcnbHo pacnpenenact no- 

: CMaSOHHOH 3KHHKOCTH K 30H3M o€p6oTKH. 



K ocn. k fleipopMHpyiouwM sneMeHiaM. npH 06- 
patnoM xoae HHcrpyMCHTa unoK BOSBpamaeTca 
b HMXoiee Hcxojwoc nono*e»me, neTajn. raBne- 
KaeTca H3 onopnoro CTaKana h uhkji noBTopn- 

Skohomhhcckhm* 3<p4>eKT ot HcnontsoBamw 
npewiaraeMoro HHCTpyMeHni njm H3roTOBJicHHH 
KOMnneKTa neianeH ita annapsT cocraBJUKT 
50 twc py5. sa cqei yMeHtiuemw npraiycKOB 
npn oKOOTaTenbHofi o6pa6once h saMeHW one- 
pawoi pacroncH oTBepcnw Ha neepopMauHOH- 
Hoe npoTarraaHHe 6e3 awtw Meiamia. 



(PopMyna H3o6pe 



HjicrpyMeirr wis xojiohhoh pajoaw Tpy6, conep- 
jKauimt nojiyw onpaBKy c HacaxenHbtMH Ha ne« a>- 

(pOpMHpyWOOTMH 3J1CMCHT3MH, B CTCHKEX KOTO- 

• pofi BwnonHemJ paroojibHwe orBepcnw, a Ha 
Topuax ae<popMHpyioiimx 3/icmchtob, oCpaiaeH- 
mix ohhh k npyrowy - paoHanmue najw, a 
laKxe hctothhk paoowfl ^CHOKOCTH nra nona- 
hh ee B 06pa30BaMHbie OIBCpCTHHMH H naaaMH 



Pa6o«me aneMemw 
k BMXOAy nMaMerpavra nocaxceHbt Ha UHJlHHft- 
pHMeacyio iacn. onpaBKH. onoruoe npHxame 
flpyr k Bpyry pa6oinx 3neMe»rroB w ynepmajoie^ 
hx d raxoM cocioHHHH o6ecneiHBaeica raftKon 
4, naDiiirtHBarouicfiai Ha neperanoio iacn on- 
paBKH. 

PiSoTy HHCTpyweHTa mojkho npocnejom Ha 

npHMepc o6pa6oTKH oTBspcnw hjumctpom - _ ' 

7a^AJT P H npoTJirHBaHHH 3aroTOBKH »3 rpy^ -no. c U^k, nOBWUiemw Ka,ecrBa oopaooTKH. 
6H c HHaMeTpoM oiBepc™. 67 mm h xonmB- oh cHa6^eH CMOHmpoBaHHWM b ™™J>» 
„o„ ct^mcH 0.5 mm Maxepnan - HHpxoHHft- paDKH c B03MO»K)cn.K, oceBoro nepeMemeraw 
hoh creHKH ™ "P«^ „onwM ihtokom c nopumeM. Ha napyaoioM no- 

Zr^ ! BcpnncanbHOM ecpxHOcn, Koxoporo Konb.Ba. np. 

F „ r -„ ml(lu inn «0 tow a, coenHHeHHaJi c nonocTbio urroKa h c 

nnccce 'MonenH 11-63^0 c ycwBreM luu tc _ 

" 7 - ouhhm H3 panHaJibitbix oTBepcnm, a nonocrb 

^2TT^4 SI » ™ ««-»-«» i- 6 - 8 *- 

is; »»» «-» . «« — » — 
s^s^s— ™ : « — = ~- 

Hp„ oepaeonce Hapy^bril flHa^rp Tpy6w /bc "P"^.* bo BHHMaHHc , np« ' ^y™* 

JLaer« ao 90 mm. yn P yr« ycaaxa cocraa- '^KT Tlnirt 

««« 0,47 - 0.52 mm. Bejnmm ynpomeHHO- kju B 21 0 41/02. 13.U.76 (nporomn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 
1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and maybe used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 um. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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